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1198-5 Efficacy of Activation of Peroxisome Proliferative- 
Activated Receptors (PPAR)-e on Vseuler Remodel ing 
After Coronary Angloplsety: Possible Role of 
Endothelial Dysfunction and Collagen Accumulation 
Kataumi Mlyauchi. Takeshi Kurata, Takayuki Yokoyama, Yoshinori Akimoto, Kouichiro 
Aihara, Kazunod Shimada, Hitoshi Satoh, Hiroyuki Daida, Juntendo Universi~ Tokyo, 
Japan. 
Constrictive remodeling plays a prominent role in restenosis after balloon angioplasty. 
The sevedty of constrictive remodeling correlates with endothelium dependent relaxation 
and collagen density. At the site of coronary angioplasty, inflammatory cytokine can 
induce chain reaction that may cause restenosis, and PPAR-a activation suppresses the 
inflammatory cytokines. Fenofibrate is a hypolipidemic drug, the PPAR+a specific ligand 
that has been shown to enhance PPAR-a activity. Thus, fenofibrate may be proposed as 
a promising strategy against restenosis. We tested fenofibrate for its efficacy on remodel- 
ing, expression of collagen synthesis, and endothelial function in 14 coronary arteries of 
7 pigs (1000rag/day orally beginning 7d pre-angioplasty) and was compared to placebo 
(14 coronaries, 7 pigs) 28 days after angioplasty. Quantitative intravascular ultrasound 
revealed fenofibreta increased lumen area compared with placebo (4.84±0.26 vs. 
4.25±0.33mm2). Remodeling index was defined as the ratio the external elastic mem- 
brane (EEM) area at the lesion to that at the proximal reference site. EEM area 
(7.91±0.64 vs. 6.12±0.56mm2) and remodeling index (1.10 vs. 0.89) were significantly 
greater in fenofibreta than that in placebo. Histopathologic assessment showed that 
PPAR-a in neointima was up-regulated in fenofibrata group whereas there was a few 
positive cells in placebo. Collagen content was measured by a digital subtraction method 
(sirius red-stained sections) and was significantly decreased in the treated vessels com- 
pared to controls (75±11 vs. 99±9%). Assessment of endothelial function in vivo was per- 
formed 4 weeks after angioplasty. Balloon injured coronary arteries in placebo group 
showed an impaired relaxation to acetylcholine while relaxation to acetylchciine was 
reversed in the injured vessels derived from fenofibrate treated pigs (4.2±8.3 vs. 
31.5±13%). In conclusion, pharmacological activation of PPAR-a inhibited constrictive 
remodeling after balloon angioplasty through reduction collagen synthesis and recovery 
of endothelium-dependent relaxation. 
1198-25 Effects of Simvaetatln on the Response to Arterial 
Injury in Wild-Type (WT) and Apol ipoprotein E-Deficient 
(ApoE0) Mice 
Robin P. Choudhurv. Angela L. Carrelli, Joshua Stem, Raymond Soccio, Igor 
Chereshnev, Valerie Elmalem, John T. Fellon, Edward A. Fisher, Ernane D. Reis, Mount 
Sinai School of Medicine, New York, New York. 
BACKGROUND. Statins suppress cell proliferation and promote endothelial restoration 
independent of cholesterol-lowering. We hypothesized that these properties may inhibit 
intimal hyperplasia after arterial injury. Normciipidamic (WT) and hyperiipidemic (ApoE0) 
mice were studied. Since ApoE0 mice lack the major ligand for LDL receptors, we 
hypothesized that 'simvastatin would not alter lipoprotein levels. 
METHODS. Wild type (n=40) and ApoE0 (n=40) mice were fed chow. At age 10 weeks, 
20 from each group were converted to chow containing simavastatin (100mg/kg/day). At 
age 12 weeks all mice underwent bilateral transluminal femoral artery injury with a 0.010" 
angioplasty guidewire. Arteries were perfusion-fixod after 4 weeks and analyzed. 
RESULTS. (1)WT mice: Plasma cholesterol (mean/SD mg/dL) was similar in treated 
(101/19.8) and untreated (77.4/16.2) mice. FPLC showed no differences in lipoprotein 
profiles. Statins inhibit HMGCoA reductase and induce its transcription+ To demonstrate 
an effective simvasfatin dose, mRNA for HMGCoA Reductase was quantified by reverse 
transcriptaea-PCR and shown to be increased 5.4-fold (P<0.0001) by simvastatin. Intimal 
hyperplasia, (IH = ratio of intima to media area) was similar in simvastatin treated (0.8+/- 
0.4) and untreated (0.7+/-0.4) mice. 
(2)ApoE0 mice: Plasma cholesterol in untreated mice (658/258) was higher than in WTs 
(P<0.0001). Unexpectedly, simvastatin treatment caused a further increase to 1094/ 
225.7 (P<0.0001). Untreated APOE0 mice had higher I/M ratios than WTs (1.31 +/-0.66 vs 
0.7+/-0.4, P<0.001 ). This effect was exaggerated in the paradoxically hyperlipidemic sim- 
vastatin-treated mice whose intimal area was increased by a further 50% (P<0.02). 
CONCLUSION. In WT mice, simvastatin: (1) induced HMGCoA reductase, (2) had no 
effect on plasma cholesterol or lipoprotein profiles (3) did not reduce intimal hyperplasia+ 
In ApoE0 mice, (I) hyperlipidemia promoted IH (2) simvastatin worsened hyperlipidemia 
and IH. (3) It is speculated that in ApoE0 mice, where lipoprotein clearance is abnormal, 
small increases in lipoprotein production, secondary to upregulation of synthetic 
enzymes cause an increase in plasma cholesterol. 
1198-26 Photodynamic Therapy of Pig Coronary Arteries 
Induces Apoptosis  of Endothelial and Vascular Smooth 
Muscle Cells 
Richard J. Mansfield. Nadim Msfik, Alexander Mosse, Andrzej Loesch, Stephen Bown, 
Jean McEwan, Royal Free & UCL Medical School, London, United Kingdom, 
Cardiovascular Research, Northern General Hospital, Sheffield, United Kingdom. 
Photodynamic therapy (PDT) may be useful in preventing restenosis. It involves the local 
activation of a systemically administered photosensitiser by non-thermal aser light. It 
induces endothelial denudation and vascular smooth muscle cell (SMC) ablation without 
inflammation with tissue architecture returning to normal within 4 weeks. We have shown 
previously that endovascular PDT inhibits neointima after experimental balloon injury. 
The mechanism of cell loss following PDT is the subject of this study. 
Methods: 6 Large White-Landrece pigs (20-30Kg) were sensitised with iv 5-aminolae- 
vulinic acid (60mg/Kg). Coronary angiography was performed 4 - 6 hours later and arter- 
ies randomised to either 50J/cm2 red light from a laser via a centering balloon catheter, 
sham illumination or no further treatment. Artedes from each group were harvested at 1,3 
ACCIS2002 (Angiography & Interventional Cardiology) 69A 
or 20 hours and processed for TUNEL staining including co-locelisation immunohis- 
tochemistry for endothelial cells (von Willebrand factor - vWF), SMC (¢x-actin) and inflam- 
matory macrophages (MAC 387), DNA fragmentation and transmission electron 
microscopy ('rEM) to look for apoptosis. Mean cell counts were dedved from 4 high 
power fields (HPF-x40 magnification), per section. 
Results: There was no apoptosis in untreated vessels. 1 hour after PDT there was clear 
TUNEL staining of condensed nuclei of vWF-positive endothelial cells. Medial TUNEL 
and ~-actin positive cells were seen at 3 and 20 hours with apoptotic cells constituting 
5+4% and 10.3% of the total cells respectively. There were significantly fewer medial 
cells, with loss of c<-actin positive staining, at 20 hours (45±14 vst 10-J:12 and 102:1:15 for 
PDT treated, sham illuminated and control arteries respectively, p<0.001 ). DNA fragmen- 
tation was seen at 20 hours only. Adventitial TUNEL positive cells were seen at 20 hours 
(9.7%). inflammatory macrophages were not seen. Morphological features of endothelial 
and SMC apoptosis were confirmed on TEM at each time point after PDT. 
Conclusion: PDT induces programmed cell death in endothelial and vascular smooth 
muscle cells. Reducing arterial cellularity by apoptosis may be one mechanism by which 
PDT has beneficial effects in restenosis. 
ORAL CONTRIBUTIONS 
872 Restenosis: New Antiproliferative 
Therapy 
Tuesday, March 19, 2002, 4:00 p.m.-5:00 p.m. 
Georgia World Congress Center, Room 254W 
872-1 
4:00 p.m. 
A Phase II Double Blind Placebo-Control led Multicenter 
Study of the Anti-PDGF-~R DI-Fab'-PEG Conjugate 
CDP860 (25 mg/kg) Dosed Intravenously in Patients 
Undergoing Elective Coronary Stent Placement 
Patrick W. Serruvs. Ill. Guy Heyndrickx, Hans Bonnier, Matty Vrolix, Frank Van den 
Brenden, Victor Legrend, Claude Hanet, Hans Te Riele, Michael Vandormael, Ivan De 
Scheerder, Celitech Research and Development, Slough, Berkshire, United Kingdom. 
Coronary restenosis following angioptasty or stenting is a common problem which fre- 
quently requires re-intervention. A major element of restenosis is neointimal hyperplasia 
which particularly follows stant placement. In baboon models of rasfenosis, administra- 
tion of an anti-PDGF-13 -receptor-blocking antibody potently inhibited vascular smooth 
muscle migration and subsequent neointimal hyperplasia.CDP860 consists of a human- 
ised antibody di-Fab' against the I~ +subunit of platelet derived growth factor receptor 
attached to polyethylene glycol. It is being evaluated in a phase II, double-blind placebo 
controlled trial in 10 centres in Belgium and the Netherlands for the prevention of within- 
stent restenosis. The pdmary efficacy endpoint is intravascular ultrasound comparison of 
mean percentage in-stent volume obstruction (PIVO) due to neoinUmal hyperplasia 6 
months after dosing in CDP860 and placebo treated groups. Secondary endpoints are 
other IVUS and QCA parameters, incidence of restenosis, MACE and anginal status. 
Based on expected PIVO of 28.3%, it is calculated that 100 evaluable patients will be 
necessary to detect a 33% reduction by CDP860, with 85% power, at two sided c~ of 0.05. 
Patients with stable or unstable angina pectoris (Breunwald Class 1-3:B-C) or docu- 
mented silent ischaemia who are eligible for elective sfent placement in one or more cor- 
onary lesions, not treated within the last year in one or more native vessels, receive a 
single intravenous infusion of 25mg/kg COP860 or placebo just prior to the procedure. 
Recruitment has been completed with 145 patients dosed. Treatment with study medica- 
tion appears not to be associated with any serious safety concern. The study remains 
blinded. Six-month follow-up results will be presented at the meeting. 
4:15 p.m. 
872-2 Combinat ion of VEGF-C Gene Transfer and Treatment 
With the PDGF Receptor Kinase Inhibitor STI571 Leads 
to Persistent Reduction in Neointima Formation in 
Balloon-Denunded Rabbit Aorta 
Olli P. Leooanen. Mikko O. Hiltunen, Tuomas T. Rissanen, Juha Rutanen, Mikko P. 
Turunen, Tobias Sj(~blom, Josef Broeggen, Marianne Cadsson, Elisabeth Buchdunger, 
David Bergqvisf, Kad Alitalo, Cad-Henrik Heldin, Ame (Sstman, Seppo YIS-Herttuala, 
Ludwig institute for Cancer Research, Uppsala, Sweden, A.I. Virtanen Institute for 
Molecular Sciences, Kuopio, Finland. 
Background: Several new therapies against naointima formation, such as inhibition of 
PDGF signaling to prevent smooth muscle cell growth, or application of endothelial cell 
mitogens of the VEGF family, have been recently developed and tested in various animal 
models. However, with these therapies lesion recurrence or 'catch-up growth' has been 
observed. 
Methode: To evaluate the effects of combining inhibition of PDGF signaling with local 
application of VEGF.C on intimal thickening a rabbit model of restenosis was used. 42 
rabbits were put on hypercholesteroiemic diet and subjected to balloon injury. For VEGF- 
C application, local transfection with VEGF-C encoding replication-deficient adenovi- 
ruses was used. Inhibition of PDGF signalling was obtained by a 3-week course of sys- 
temic treatment with STI571, a potent low molecular weight inhibitor of PDGF-receptor 
tyrosine kinase. 
Results: At an endpoint of 6 weeks after injury none of the therapies alone reduced inti- 
real thickening. However, the combined treatment led to a persistent reduction (54% vs. 
3~ 
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placebo treated control) in intima/media ratio paralleled by accelerated endothelial cover- 
age and reduced intimal call number. 
Conclusions: The combination treatment with VEGF-C adenovirus and STI571 led to a 
long-lasting inhibition of intimal thickening. Our study is one of the first successful exam- 
plas of gene therapy combined with pharmacological treatment and provides a novel 
principle to prevent intimal hyperplasia fter vascular intervention. 
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4:30 p.m. 
Novel Tissue Factor Targeted Therapy Inhibits Vascular 










Graaorv M, Lanza. Dana R. Ahendschein, Michael J. Scott, Ralph W. Fuhrhop, David E. 
Schsrrar, Kerry Karukstis, Samuel A, Wicklins, Washington Universi~, St. Louis, 
Missouri, Harvey Mudd College, Claremont, California. 
Stect-based antiproliferative delivery systems create high lumen drug concentrations in 
order to achieve therapeutic dosage levels within the tunics media..High intima drug lev- 
els of antiproliferative agents induce inflammation, impede endothelial regrowth, and 
delay artedal wall healing. We have developed a tissue factor (TF)-targeted peramag- 
netic nanoparticle that specifically binds to vascular smooth muscle cells (VSMC) and 
provides local antiproliferative drug delivery. Methods: Anti-tissue factor (TF) nanoparti- 
cias incorporating 0 mol%, 0.2mo1% or 2.0 mol% paclitaxel or doxorubicin were targeted 
to VSMC in vitro for 30 minutes and cellular proliferation was determined 3 days later. 
Results: VSMC proliferation was decreased (p<0,05) 0%, 75% and 81% by TF-targeted 
paslitaxel nanoparticles (Fig) and by 0%, 59% and 72% for TF-targeted doxorubicin 
nanoparticias, respectively. Effective drug delivery depended on the interaction of the 
drug-iaclen anoparticia surface with the target cell membrane, which was facilitated by 
the ligand-surfaca ttachments. 
• NON -TARGETED TAXOL NANOPARTICLF.8 
I"1 TARGETED TAXOL NANOPARTICL_E8 
Conclusion: TF-targeted paramagnetic nanoparticles can be employed to directly deliver 
antiproliferative therapy to VSMC in a new clinical paradigm that could circumvent he 
deleterious ide-effects often associated with drug-eluting stent-besed approaches. 
4:45 p.m. 
872-4 Decorln Overexpresslon In the Arterial Well Prevents 
Neolntime Formetlon and Collagen Accumulet lon 
Following Balloon Angloplasty 
Asim N, Cheema. Nafiseh Nili, Alan W, Barolet, Jacek Unda, Balplng Qiang, Mohammed 
R. Eskandadan, Frank J. Giordano, John Sparkes, Bradley H. Strauss, St. Michael's 
Hospital, Toronto, Ontario, Canada. 
Extracalluiar matrix (ECM) plays a cdtical role in the development of restenosis after bal- 
loon angiopiasty (BA). Collagen is the major ECM protein and its accumulation is an 
important mechanism of restenosis. In-vitro studies from our laboratory have shown that 
dacodn, a small proteoglycan, inhibits collagen synthesis in cultured smooth muscle 
cells. Therefore, we evaluated the in-vivo effects of decorin overexpression in the vessel 
wall. 
BA was performed in a double injury model of restenosis in rabbit carotid arteries. Aden- 
oviral-DNA constructs encoding for either betagaiactosidese (B-gal) or decorin were 
administered intraluminally at the time of 2nd injury. A third group (control) only recaivod 
2 balloon injuries without gene transfection. Animals were sacrificed at 10 weeks after 
2nd injury. The treated arteries (n=12 per group) were removed and analyzed for col- 
lagen content and by morphometry. 
The intimal area (mean:t:SD, mm 2) of dacofin group was 0.29-/-0.12 compared to 
0.42t-0.14 in the t3-gal and 0.48±O.16 in the control group (p<0.05, compared to control 
and =3-gal). Total collagen content (mean:l:SD, pg/OH proline per artedal segment) in the 
decofin group was 228198 compared to 343d:109 in the B-gel and 411+331 in the control 
group (p<0.04, compared to control and 6,gel). 
Adenoviral mediated decodn overexpression inhibits neointima formation and collagen 
accumulation after balloon injury. These findings suggest a possible therapeutic role for 
decorin in the treatment of restenosis after BA. 
t: " 
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880 Intravascular Ultrasound, Drug Coated 
Stents, and Vascular Brachytherapy 
Wednesday, March 20, 2002, 8:30 a.m.-10:00 a.m. 
Georgia World Congress Center, Room 264W 
8:30 a.m. 
880-1 Three-Dimensional IVUS Amnment  of Edge Effects 
Following Drug-Elutlng Stent Implantetlon 
Toru Kataoka. Eberhard Grubs, Yasuhiro Honda, Karl E. Hauptmann, Yoshihiro Modno, 
Seung-Ho Hut, Paul G. Yock, Peter J. Fitzgerald, SCORE investigators group, Stanford 
University. Stanford, Cafifornia, Heart Center Siogburg, Siegburg, Germany. 
Drug-eluting stents produce a stdking reduction of nsointimal growth within the stant. 
However, potential edge effects have not been systematically investigated. The purpose 
of this study was to use sedal 3-D IVUS to evaluate the long-term vessel response at 
adjacent reference segments of the QUANAM QP2 (a taxol analogue)-eluting stent 
(DES) compared to bare metal stants (BMS). 
Methods: Sedal (baseline and 6-month follow-up) IVUS images of 69 stont edges in 40 
patients (20 DES; 20 BMS) were analyzed in SCORE, a randomized trial comparing DES 
vs. BMS. External elastic membrane (EEMA), plaque (PA), and lumen areas (LA) were 
measured at every 1 mm cross-section within 5 mm outside of both stant margins. Area 
changes (4) were computed as follow-up minus baseline. 
Results: Baseline lesion and procedural characteristics were similar in'the two groups. 
Overall, DES had a slightly greater mean APA at the stent edges than BMS (DES 
0.63±1.35 vs BMS 0.03d:1.01 mm 2, p=0.04). However, mean ~.LA was similar in the two 
groups (DES -0.31±1.25 mm 2 vs BMS -0.63+1.31 mm 2, ns) due to an increase in mean 
EEMA in DES (,~EEMA: DES 0.35~1.51 vs BMS -0.60±1.51 mm 2, p=0.01). Figure shows 
~,EEMA, ApA, and ,~LA over the stent edges. 
Conclusions: This 3-D IVUS analysis of SCORE revealed no evidence of negative edge 
effects following the QP2-eluting stent implantation as compared to bare metal stents. 
The preservation of edge lumen with the QP2-eluting stant was due to a prevention of 
vessel shrinkage, particularly at the distal reference. 
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880-2 Edge Effect Does Not Occur After Implantation of 
Sirollmus-Eluting Stents: A Three-Dimensional 
Intravascular Ultrasound Analysis From the RAVEL Trial 
Andrea S. Abizald. J. Eduardo Souse,, Pim de Feyter, Aiaxandra Abizald, Egon Wualfert, 
William Wijns, Marie C. Morice, Giulio Guagliumi, Antonio Colombo, Patrick Serroys, 
Institute Dante Pazzanese of Cardiology, Sao Paulo, Brazil, Lenox Hill Heart and 
Vascular Institute, Cardiovascular Research Foundation, New York, New York. 
Background: Edge lumen loss, the so-called "edge effect,' is one of the limitations of 
brechytherapy, especially after implanting beta-emitting stects. The purpose of the cur- 
rent analysis is to determine whether edge effects also occur after implantation of simli- 
mus-aluting stents. Methods: The RAVEL trial, a placebo-controlled randomized 
multicanter study, compared sirolimus-eluting (SE) Bx Velocity TM stants (Cypher TM) ver- 
sus uncoated Bx Velocity TM stents in 237 pts with single, de novo lesions in native coro- 
nary arteries. All patients received clopidogrel for a 2-month period. Serial volumetric 
intravascular ultrasound (IVUS) analysis was performed in 95 patients at 6 months fol- 
low-up. The volumetric analysis included 5mm long reference segments adjacent to the 
proximal and distal edges of the stent. Mean cross-sectional area results over the length 
of the reference segments are reported. Results: In pts treated with SE stents, there was 
